Introduction {#sec1-0300060518821824}
============

Uterine tumor resembling an ovarian sex cord tumor (UTROSCT) is a type of rare uterine neoplasm that was reported in 1976 by Scully and Clement.^[@bibr1-0300060518821824]^ According to clinical and histopathological features, UTROSCTs can be divided into two types as follows: endometrial stromal tumors with a sex cord-like element (ESTSCLE) subject to recurrence and metastasis, and UTROSCT, which are defined as neoplasms resembling an ovarian sex cord tumor without an identifiable endometrial stroma.^[@bibr2-0300060518821824],[@bibr3-0300060518821824]^ Although UTROSCTs have malignant potential, they are generally benign and sometimes relapse. Patients with UTROSCTs are typically subject to uterine mass and/or bleeding disorders. Generally, these tumors are well-bounded myometrial nodules, with infiltrating or sharp borders, and some may develop into polyps. Compared with leiomyomas, such nodules of UTROSCTs are fleshier, smoother, and are yellow-brown. Additionally, these nodules may show various histological patterns, such as glandular, trabecular, solid, diffuse, or mixed patterns. Furthermore, these nodules may lack or have abundant cytoplasms, and are usually rich in lipids. Mitoses are rare with small and inconspicuous nuclei.

UTROSCTs vary in the immunohistochemical profile. A marker panel is helpful with markers of the sex cord, including Wilm's tumor-1 (WT-1), calretinin, and inhibin, markers of smooth muscle, including h-caldesmon, desmin, and smooth muscle actin, markers of epithelial tissues (AE1 and AE3 cytokeratin), and CD10. In 2009, Czernobilisky outlined the diagnostic criteria for UTROSCT as positivity for calretinin and positivity for at least one of the following markers: inhibin, CD99, and melan-A.^[@bibr4-0300060518821824]^ UTROSCTs are positive for at least two sex cord markers. However, in ESTSCLEs, sex cord markers are less frequently detected.^[@bibr5-0300060518821824]^

In this report, we describe the profiles of two cases of UTROSCTs, immunophenotypic characteristics, clinical features, therapy, and patients' outcome.

Case report {#sec2-0300060518821824}
===========

Case 1 {#sec3-0300060518821824}
------

The first patient was a postmenopausal woman (64 years old) who experienced 15 days of abnormal uterine bleeding. B-ultrasound showed that she had uterine fibroids and an intrauterine device. Computed tomography (CT) showed that she had an intrauterine mass with hemorrhage, indicating the presence of endometrial cancer. In the retroperitoneal, pelvic cavity and bilateral groins, enlarged lymph nodes were found, and were considered as inflammatory swelling. The laboratory examination results were as follows: hemoglobin, 98 g/L; carcinoma antigen-125 (CA125), 68.8 U/mL; squamous cell antigen, 1.6 ng/mL; and CA72-4, 19.51 U/mL. CA19-9, α-fetoprotein, and carcinoembryonic antigen values were normal. Obtaining effective preoperative histological verification by biopsy was difficult with a large number of blood clots occluding the cervix because this can easily cause false negatives. On the basis of these findings, the patient underwent total abdominal hysterectomy and bilateral salpingo-oophorectomy. Tumor samples were collected and sent to the histopathology laboratory for analysis. Through gross examination, a mass (10 × 5 × 4 cm) with a pedicle (3 × 4 cm) was found to be connected to the uterus ([Figure 1](#fig1-0300060518821824){ref-type="fig"}). The tumor had a red cut surface, and the samples appeared similar to fish flesh with local necrosis. Under a microscope, the tumor cells showed an anastomosing fascicular and trabecular pattern with a reticular architecture ([Figure 2](#fig2-0300060518821824){ref-type="fig"}). The overlying endometrium showed that the pattern of the tumor was atrophic with a compact stroma and inactive glands. A histological examination showed that both ovaries were normal. Additionally, immunohistochemical stained was performed. The tumor cells were positive for vimentin, calretinin, WT-1, cytokeratin (CK), and progesterone receptor (PR). Cells were also positive for Ki-67 and inhibin ([Figure 3](#fig3-0300060518821824){ref-type="fig"}). Additionally, a small amount of cells were positive for CD10, CA125, and p16. Negative stains included human melanoma black 45, CD99, PAX-8, melan-A, Myo-D1, chromogranin A, synaptophysin, S-100, smooth muscle actin (SMA), CK7, desmin, caldesmon, P53, and estrogen receptor. To further guarantee the accuracy of the diagnosis, senior pathologists from other organizations were consulted and they confirmed the diagnosis of UTROSCT. CA125 and CA199 values were normal at 6 months after the operation. CT did not show any enlarged lymph nodes at this time. Furthermore, there was no discomfort during a 1-year telephone follow-up.

![Gross photograph of the uterus. A mass (10 × 5 × 4 cm) with a pedicle (3 × 4 cm) and a cut surface appears similar to fish meat with local necrosis (case 1).](10.1177_0300060518821824-fig1){#fig1-0300060518821824}

![Low-power view showing classic oncocytoma with reticular (a) and trabecular (b) architecture (case 1).](10.1177_0300060518821824-fig2){#fig2-0300060518821824}

![Neoplastic cells positive for calretinin (a), vimentin (b), Wilm's tumor-1 (c), cytokeratin (d), and progesterone receptor (e). Occasional cells indicate inhibin positivity (f) (case 1).](10.1177_0300060518821824-fig3){#fig3-0300060518821824}

Case 2 {#sec4-0300060518821824}
------

The second patient was a 33-year-old woman with menorrhagia, who was gravida 2, para 1. B-ultrasound showed that she had an enlarged uterus with uterine leiomyoma. A uterus-preserving surgery was discussed with this patient. However, the patient had no fertility requirement. Therefore, total abdominal hysterectomy and bilateral ovarian biopsy were performed. Pathology showed no tumors in both ovaries, which were preserved. A round, gray-red mass with a size of 3.5 × 2.5 cm was found on the right lateral wall of the uterus. The tumor boundary was unclear and invaded the gland on the surface of the endometrium, which was intact. After a retrospective review of the microscopic and macroscopic features of the specimens by pathologists, the patient was histologically diagnosed with UTROSCT as shown by CD99, SMA, calretinin, vimentin, and desmin expression. However, CK or Ki-67 was not expressed. Gross and pathological sections were not clear when these were collected during the time of the diagnosis. At a postoperative telephone follow-up after 12 years, the patient was still alive without evidence of recurrence.

Ethics {#sec5-0300060518821824}
------

Verbal consent was obtained from both patients for the publication of their information and images. Additionally, the present study was approved (L-2018-16) by the Research Ethics Committee of the Second Affiliated Hospital of Wenzhou Medical University.

Discussion {#sec6-0300060518821824}
==========

Since 1976, when Clenment and Scully first studied UTROSCTs, researchers have made great efforts to further determine the features of these uterine tumors.^[@bibr1-0300060518821824],[@bibr6-0300060518821824][@bibr7-0300060518821824][@bibr8-0300060518821824][@bibr9-0300060518821824][@bibr10-0300060518821824][@bibr11-0300060518821824][@bibr12-0300060518821824][@bibr13-0300060518821824][@bibr14-0300060518821824][@bibr15-0300060518821824][@bibr16-0300060518821824][@bibr17-0300060518821824]--[@bibr18-0300060518821824]^ To date, no more than 80 cases of UTROSCTs have been reported. However, endometrial stromal tumors (possessing sex cord-like elements) are only deemed as essential endometrial stromal tumors, making the essence of "pure" UTROSCTs enigmatic. Histologically, UTROSCTs consist of ribbons, small nests, and trabeculae or tubules, which resemble Sertoli cell tumors or granulosa of the ovary. Hemorrhage and necrosis are unusual in UTROSCTs.^[@bibr19-0300060518821824]^ Many investigations have provided evidence that UTROSCTs have stromal differentiation,^[@bibr1-0300060518821824],[@bibr8-0300060518821824]^ true sex cord differentiation,^[@bibr6-0300060518821824],[@bibr8-0300060518821824],[@bibr13-0300060518821824],[@bibr14-0300060518821824]^ epithelial differentiation,^[@bibr20-0300060518821824]^ or smooth muscle differentiation.^[@bibr21-0300060518821824]^ In a recent immunohistochemical study on the polyphenotypic condition of such tumors, these tumors were hypothesized to have been created by pluripotent mesenchymal cells.^[@bibr11-0300060518821824]^ In 1976, five successful pregnancies with uterus-sparing treatment of UTROSCTs^[@bibr3-0300060518821824],[@bibr22-0300060518821824][@bibr23-0300060518821824]--[@bibr24-0300060518821824]^ were discussed in the medical literature. In an ultrastructural study (13 cases), UTROSCTs were determined as polyphenotypic neoplasms with sex cord-like and focal epithelial differentiation.^[@bibr8-0300060518821824]^ In endometrial stromal tumors, divergent differentiation may cause such tumors, which could represent a special group of uterine tumors with sex cord-like differentiation that are closer in histogenesis to ovarian sex cord stromal tumors.

Morphologically, UTROSCTs completely consist of elements that simulate ovarian sex cord tumors in a number of architectural patterns, including anastomosing trabeculae, tubules, plexiform cords, microfollicles, retiform islands, and glomeruloid structures.^[@bibr10-0300060518821824],[@bibr25-0300060518821824]^ Therefore, distinguishing UTROSCTs from plexiform tumorlets, epithelial tumors, metastatic stromal ovarian sex cord tumors, and plexiform leiomyoma may be challenging. Additionally, focal sex cord elements could also be misdiagnosed as endometrial stromal sarcoma. Therefore, multiple studies need to be conducted for thorough sampling to guarantee the correct diagnosis.

UTROSCTS have a diverse immunohistochemical profile, as indicated by co-expression of sex cord, epithelial, and smooth muscle markers in one third of cases.^[@bibr26-0300060518821824]^ In UTROSCTS, the most frequently expressed proteins are calretinin and WT-1. Calretinin is a protein bound by calcium, and is found in hilar, theca interna, stromal, and mesothelial cells, as well as ovarian epithelia.^[@bibr27-0300060518821824],[@bibr28-0300060518821824]^ Although the specificity of calretinin is less than inhibin, calretinin has been widely used in diagnosing tumors as a marker for steroid cell and stromal sex cord tumors because of its sensitivity.^[@bibr29-0300060518821824][@bibr30-0300060518821824][@bibr31-0300060518821824]--[@bibr32-0300060518821824]^ Calretinin is positive in most UTROSCTs^[@bibr7-0300060518821824],[@bibr10-0300060518821824][@bibr11-0300060518821824]--[@bibr12-0300060518821824],[@bibr16-0300060518821824],[@bibr26-0300060518821824],[@bibr33-0300060518821824],[@bibr34-0300060518821824]^ that involve stromal, endometrial, and non-neoplastic cells of the layer of the superficial functionalis, and in ESTSCLEs^[@bibr11-0300060518821824],[@bibr32-0300060518821824]^ in the secretory and proliferative phases.^[@bibr35-0300060518821824]^ WT-1 is expressed in the gonads, and in the mesothelium, metanephros, and mesonephros in fetuses. With regard to the frequency of WT-1, Hurrel and McCluggage^[@bibr10-0300060518821824]^ observed diffuse nuclear staining of moderate intensity for WT-1 in all four cases of UTROSCT. In contrast to the series reported by de Leval et al.,^[@bibr26-0300060518821824]^ only four of 12 UTROSCTs were positive for WT-1. A previous study reported that 11 of 12 UTROSCTs were positive for at least one smooth muscle marker, and SMA and desmin were the two most commonly expressed markers.^[@bibr26-0300060518821824]^ UTROSCT cells are usually immunoreactive for CK and WT-1, frequently reactive for SMA and desmin, and commonly reactive for at least two markers of sex cord differentiation (e.g., inhibin, calretinin, CD99 and melan-A).^[@bibr11-0300060518821824]^ Immunohistochemical expression of epithelial membrane antigen, CK7, and CA125 are helpful for differentiating UTROSCT from primary ovarian epithelial carcinoma. Chromogranin A is a water-soluble acidic glyco-protein contained in the secretory vesicles of neurons and neuroendocrine cells. Chromogranin A is also a neurosecretion along with synaptophysin, and can be used as a specific marker to distinguish neuroendocrine tumors from UTROSCT.^[@bibr36-0300060518821824],[@bibr37-0300060518821824]^ CD56 is a neural cell adhesion molecule. CD56 is strongly expressed in ovarian stromal cells, but not in endometrial stromal cells.^[@bibr38-0300060518821824]^ Antigens that are frequently expressed by other types of spindle cell tumors of fibroblastic/myofibroblastic origin,^[@bibr39-0300060518821824]^ such as S-100, are usually negative in UTROSCTs. These previous findings suggest that caution is advised for diverse immunohistochemistry when the diagnosis cannot be established according to histological morphology.

A fertility-preserving option for younger women with UTROSCT has only recently been suggested by some authors.^[@bibr3-0300060518821824],[@bibr19-0300060518821824],[@bibr23-0300060518821824],[@bibr24-0300060518821824],[@bibr40-0300060518821824][@bibr41-0300060518821824][@bibr42-0300060518821824]--[@bibr43-0300060518821824]^ In 2007, Schraag et al. reported two cases of recurrence of UTROSCT, which were most likely caused by an incomplete resection during the first operation.^[@bibr22-0300060518821824]^ However, five successful pregnancies following the uterus-sparing treatment of UTROSCT have been described in the medical literature since 1945.^[@bibr3-0300060518821824],[@bibr22-0300060518821824][@bibr23-0300060518821824]--[@bibr24-0300060518821824]^ A fertility-sparing approach should always be considered in women with UTROSCT who wish to preserve their fertility. Nonetheless, because of the possibility of late local recurrence and the lack of experience with UTROSCT, hysterectomy should be performed after completion of family planning.

Although UTROSCTs generally behave in a benign manner, they may undergo malignant transformation and metastasize in rare cases. Tumor metastasis can occur to the ovary,^[@bibr13-0300060518821824]^ omentum,^[@bibr13-0300060518821824]^ lymph nodes,^[@bibr44-0300060518821824]^ and epiploic appendix.^[@bibr44-0300060518821824]^ In the literature, we found three cases of UTROSCT with recurrence after hysterectomy. Biermann et al.^[@bibr45-0300060518821824]^ first described the 4-year follow-up of a 68-year-old patient who developed intestinal obstruction with a 10-cm nodular tumor in the small bowel, which also showed microscopic features of UTROSCT. A 48-year-old woman developed pelvic recurrence and galactorrhea 1.5 years after hysterectomy for UTROSCT.^[@bibr46-0300060518821824]^ In 2016, Endo et al. reported UTROSCT pelvic lymph node recurrence in a 62-year-old woman 23 years after hysterectomy.^[@bibr47-0300060518821824]^ Although the recurrence rate of this tumor is low, the feasibility of hysterectomy alone is questionable, with requirement of long-term follow-up and setting a standard.

Conclusion {#sec7-0300060518821824}
==========

In conclusion, UTROSCTs are uterine tumors of unknown histogenesis with various architectural patterns, and they can extensively express epithelial, stromal, and sex cord markers. This finding suggests that caution is required for diverse immunohistochemistry when the diagnosis cannot be established according to histological morphology. Generally, these tumors are usually benign, but can easily relapse through incomplete resection. A fertility-sparing approach should always be considered in women with UTROSCT who wish to preserve their fertility. Hysterectomy should be performed after completion of family planning. Because these tumors are unusual, long-term follow-up is recommended.
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